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Description
[Technical Field]

[0001] The disclosure relates to a speech processing
device, a speech processing method, and a recording
medium, and more particularly, to a speech processing
device, a speech processing method, and a recording
medium that synthesize a call speech signal with a back-
ground sound.

[Background Art]

[0002] Arelated acoustic augmented reality (AR) tech-
nique enables a user to talk with a plurality of call partners
at the same time. For example, the related technique
described in PTL 1 uses a posture information sensor
and a right-left independent speaker to define a virtual
position at which the user perceives that a speech is
heard from a call partner (sound image localization). Ac-
cordingly, the user feels as if a virtual space is shared
with the plurality of call partners.

[0003] PTL 2describes that utterer information (for ex-
ample, a name or a nickname of a call partner) heard
from a direction designated by the user is output as a
speech according to a predetermined operation of the
user.

[Citation List]
[Patent Literature]
[0004]

[PTL 1] JP 2013-017027 A
[PTL 2] JP 2012-103845 A
[PTL 3] WO 2018/198310 A

[Summary of Invention]
[Technical Problem]

[0005] In acase where there is a display, the user can
determine who a call partner is by viewing an image of
the call partner, a name and a nickname of the call partner
displayed on the display. However, in a case where there
is no display, the user needs to determine who the call
partner is by only the sense of hearing. However, in the
related technique described in PTL 1, in a case where
the call partner is silent, the user cannot know who the
call partner is by the sense of hearing. In the technique
described in PTL 2, the user does not notice that there
is a silent call partner, and thus there is no motivation to
perform a predetermined operation in order to output the
utterer information by speech.

[0006] The disclosure has been made in view of the
above problems, and an object of the disclosure is to
provide a speech processing device and the like that en-
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able a user to easily identify a call partner by only the
sense of hearing.

[Solution to Problem]

[0007] A speech processingdevice accordingto an as-
pect of the disclosure includes: a call partner identifica-
tion means configured to identify a call partner; a back-
ground sound selection means configured to select a
background sound relevant to the identified call partner;
and a synthesis means configured to synthesize the se-
lected background sound with a call speech signal.
[0008] A speech processing method according to an
aspect of the disclosure includes: identifying a call part-
ner; selecting a background sound relevant to the iden-
tified call partner; and synthesizing the selected back-
ground sound with a call speech signal.

[0009] A program stored in a computer-readable re-
cording medium according to an aspect of the disclosure
causes a computer to execute: identifying a call partner;
selecting a background sound relevant to the identified
call partner; and synthesizing the selected background
sound with a call speech signal.

[Advantageous Effects of Invention]

[0010] According to an aspect of the disclosure, a user
can easily identify a call partner by only the sense of
hearing.

[Brief Description of Drawings]
[0011]

Fig. 1 is a block diagram illustrating a configuration
of a speech processing device according to a first
example embodiment.

Fig. 2 is a flowchart illustrating an operation of the
speech processing device according to the first ex-
ample embodiment.

Fig. 3 is a block diagram illustrating a configuration
of a speaker-side calling device according to a sec-
ond example embodiment.

Fig. 4 is a block diagram illustrating a configuration
of a listener-side calling device according to the sec-
ond example embodiment.

Fig. 5is adiagram illustrating an example of a setting
listindicating a correspondence relationship among
a caller ID for identifying a call partner, sound image
localization information, and background sound in-
formation.

Fig. 6is a flowchart illustrating a flow of an operation
of the listener-side calling device according to the
second example embodiment.

Fig. 7 illustrates a user who is talking with a plurality
of call partners.

Fig. 8 is a block diagram illustrating a configuration
of a listener-side calling device according to a third
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example embodiment.

Fig. 9 is a flowchart illustrating a flow of an operation
of the listener-side calling device according to the
third example embodiment.

Fig. 10 is a diagram for describing an operation of a
calling device in a case where a first group is a des-
ignated group, and the designated group talks with
a call partner.

Fig. 11 is a diagram for describing an operation of a
calling device in a case where a second group is a
designated group, and the designated group talks
with the call partner.

Fig. 12 is a diagram illustrating a hardware configu-
ration of an information processing device according
to a fifth example embodiment.

[Example Embodiment]
[First example embodiment]

[0012] A first example embodiment will be described
with reference to Figs. 1 and 2.

[0013] Inthe presentfirstexample embodiment, a user
uses a calling device to talk with a call partner. The
number of call partners may be one or more. The calling
device used by the user is hereinafter referred to as a
user calling device. The calling device used by the call
partner of the user is hereinafter referred to as a call-
partner calling device. The calling device is, for example,
a mobile terminal, a computer device, or a phone. The
calling device is also referred to as a speech device.
[0014] A communication network, for example, the In-
ternet or a telephone line, is connected between the call-
partner calling device and the user calling device. The
user is talking with the call partner by using the user call-
ing device.

(Speech processing device 1)

[0015] Fig. 1 is a block diagram illustrating a configu-
ration of a speech processing device 1 according to the
first example embodiment. As illustrated in Fig. 1, the
speech processing device 1 includes a call partner iden-
tification unit 11, a background sound selection unit 12,
and a synthesis unit 13. The function of each unit of the
speech processing device 1 described below may be
achieved as software by a processor included in the user
calling device (not illustrated) executing a program read
into a memory.

[0016] The call partner identification unit 11 identifies
the call partner. The call partner identification unit 11 is
an example of the call partner identification means. Spe-
cifically, the call partner identification unit 11 receives
supplementary information from a call-partner calling de-
vice (not illustrated). The supplementary information in-
cludes information for identifying the call-partner calling
device.

[0017] The supplementary information is, forexample,
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aterminalidentification (ID) for identifying the call-partner
calling device. Alternatively, the supplementary informa-
tion may be a telephone number of the call-partner calling
device. However, the supplementary information is not
limited to the terminal ID and the telephone number. The
supplementary information may be information (for ex-
ample, biometric authentication information) for identify-
ing a call partner.

[0018] The call partner identification unit 11 identifies
the call partner based on the supplementary information
received from the call-partner calling device.

[0019] For example, in a case where the supplemen-
tary information is the terminal ID of the call-partner call-
ing device, the call partner identification unit 11 refers to
data of an owner list stored in a memory (not illustrated).
In the data (hereinafter, simply referred to as an owner
list) of the owner list, a terminal ID is associated with
information on an owner of a calling device.

[0020] The call partner identification unit 11 identifies
the call partner based on the terminal ID. For example,
the call partner identification unit 11 identifies that the
owner of the calling device identified by the terminal ID
is the call partner with reference to the owner list.
[0021] The call partner identification unit 11 transmits
information (for example, a caller ID included in the owner
list)indicating the identified call partner to the background
sound selection unit 12.

[0022] The background sound selection unit 12 selects
abackground soundrelevantto the identified call partner.
The background sound selection unit 12 is an example
of the background sound selection means. For example,
the background sound selection unit 12 selects a back-
ground sound relevant to the call partner with reference
to a caller-background sound table (not illustrated) indi-
cating a correspondence relationship between the caller
and the background sound. The caller-background
sound table is stored in a memory or a storage.

[0023] The background sound is a sound that is heard
by the userin such away as to overlap with a main speech
(here, the speech of the call). In general, the background
sound has a small volume in such a way as not to disturb
the user from listening to the main speech. The back-
ground sound is, for example, any of back ground music
(BGM), an ambient sound (ambient), and a sound effect.
Alternatively, the background sound may be a combina-
tion thereof.

[0024] For example, the caller-background sound ta-
ble associates a caller ID for identifying a call partner with
information (background sound information) indicating a
background sound. The caller-background sound table
may be prepared in advance by the user (here, alistener).
[0025] Alternatively, the background sound selection
unit 12 may select different background sounds for each
call partner (here, a speaker) by any method. For exam-
ple, the background sound selection unit 12 allocates
different background sounds to each call partner based
on the sensing information acquired as the supplemen-
tary information (fourth example embodiment).
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[0026] The synthesis unit 13 synthesizes a call speech
signal and the selected background sound. The synthe-
sis unit 13 is an example of the synthesis means. Spe-
cifically, the synthesis unit 13 generates a speech signal
(hereinafter, referred to as a speech signal with back-
ground sound) obtained by superimposing a background
sound on a call speech signal.

[0027] Here, in a case where another existing back-
ground sound is already superimposed on the call
speech signal, the synthesis unit 13 may output the back-
ground sound selected by the background sound selec-
tion unit 12 together with the another existing background
sound. Alternatively, while silencing or reducing the vol-
ume of the another existing background sound, the syn-
thesis unit 13 may output the background sound selected
by the background sound selection unit 12 at a volume
higher than that of the another existing background
sound.

[0028] The synthesis unit 13 may perform a sound im-
age localization process on the speech signal with back-
ground sound inorder to allow the user to hear the speech
signal with background sound from a virtual place set in
advance for each call partner.

[0029] Specifically, in the sound image localization
process, the synthesis unit 13 adjusts the volume, pres-
ence, and the like of the speech signal with background
sound. Accordingly, the synthesis unit 13 defines the vir-
tual position of the sound image of the speech signal with
background sound. The user who has listened to the
speech signal with background sound output from the
speaker or the like perceives that there is a sound image
of the speech signal with background sound at the virtual
position defined by the synthesis unit 13.

[0030] The synthesis unit 13 may convert a pitch, an
intensity, a tone, or a combination thereof of the back-
ground sound according to the group to which the call
partner identified by the call partner identification unit 11
belongs. A configuration in which the call partner is clas-
sified into a plurality of groups will be described in a third
example embodiment.

[0031] The synthesis unit 13 outputs the speech signal
with background sound generated in this manner.

(Operation of speech processing device 1)

[0032] The operation of the speech processing device
1 according to the present first example embodiment will
be described with reference to Fig. 2. Fig. 2 is a flowchart
illustrating a flow of the process executed by the speech
processing device 1.

[0033] As illustrated in Fig. 2, the call partner identifi-
cation unit 11 identifies the call partner based on the sup-
plementary information received from the call-partner
calling device (S1).

[0034] The call partner identification unit 11 transmits
information (for example, the caller ID) indicating the
identified call partner to the background sound selection
unit 12.
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[0035] The background sound selection unit 12 selects
a background sound relevant to the call partner based
on the information (for example, the caller ID) received
from the call partner identification unit 11 (S2).

[0036] The background sound selection unit 12 trans-
mits background sound information indicating the select-
ed background sound to the synthesis unit 13. The order
of step S1 and step S2 may be reversed or parallel.
[0037] The synthesis unit 13 receives the background
sound information from the background sound selection
unit 12. The synthesis unit 13 receives a call speech sig-
nal.

[0038] The synthesis unit 13 synthesizes the back-
ground sound indicated by the background sound infor-
mation with the call speech signal (S3). Then, the syn-
thesis unit 13 outputs a speech signal (speech signal with
background sound) obtained by synthesizing the back-
ground sound with the call speech signal.

[0039] Thus, the operation of the speech processing
device 1 ends.

(Effects of present example embodiment)

[0040] According to the configuration of the present
example embodiment, the call partner identification unit
11 identifies the call partner. The background sound se-
lection unit 12 selects a background sound relevant to
the identified call partner. The synthesis unit 13 synthe-
sizes a call speech signal and the selected background
sound. A speech signal with background sound obtained
by synthesizing the call speech signal and the back-
ground sound in this manner is output. Therefore, the
user can easily identify the call partner by only the sense
of hearing.

[Second example embodiment]

[0041] A second example embodiment will be de-
scribed with reference to Figs. 3 to 7. In the present sec-
ond example embodiment, a speaker-side calling device
and a listener-side calling device will be described.

(Speaker-side calling device 100)

[0042] Fig. 3 is a block diagram illustrating a configu-
ration of a speaker-side calling device 100 (hereinafter,
simply referred to as a calling device 100). As illustrated
in Fig. 3, the calling device 100 includes a microphone
101, a memory 102, and a communication unit 103.
[0043] The calling device 100 may further include a
sensor or switch for biometrically authenticating an indi-
vidual speaker. For example, the calling device 100 may
acquire, by means of an image sensor (camera), infor-
mation about a posture of a speaker wearing the calling
device 100, or may further include a switch or a sensor
for selecting a call partner.

[0044] The microphone 101 collects an utterance of
the speaker. The microphone 101 converts the utterance
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of the speaker into a speech signal and transmits the call
speech signal to the communication unit 103.

[0045] The memory 102 stores at least information in-
dicating the terminal ID for identifying the own device
(thatis, the calling device 100) and the telephone number
of the calling device 100.

[0046] The communication unit 103 acquires the infor-
mation indicating the terminal ID or the telephone number
from the memory 102. The communication unit 103 trans-
mits the call speech signal received from the microphone
101 to a listener-side calling device 200, and also trans-
mits the information indicating the terminal ID or the tel-
ephone number acquired from the memory 102 as sup-
plementary information to the listener-side calling device
200. In addition, the communication unit 103 may also
transmit the sensing information acquired by the calling
device 100 as supplementary information to the listener-
side calling device 200. For example, the supplementary
information is the terminal identification (ID) for identify-
ing the call-partner calling device or the telephone
number of the call partner.

(Listener-side calling device 200)

[0047] Fig. 4 is a block diagram illustrating a configu-
ration of the listener-side calling device 200 (hereinafter,
simply referred to as a calling device 200). As illustrated
in Fig. 4, the calling device 200 includes a reception unit
24, a speech processing device 2, and an output control
unit 26.

[0048] As illustrated in Fig. 4, the reception unit 24 re-
ceives a speech signal and supplementary information
(here, a terminal ID) from the communication unit 103 of
the calling device 100. The reception unit 24 transmits
the received speech signal to the synthesis unit 13 of the
speech processing device 2. The reception unit 24 trans-
mits the received supplementary information to the call
partner identification unit 11 of the speech processing
device 2.

(Speech processing device 2)

[0049] As illustrated in Fig. 4, the speech processing
device 2 according to the present second example em-
bodiment includes the call partner identification unit 11,
the background sound selection unit 12, and the synthe-
sis unit 13. In the first example embodiment, details of
the call partner identification unit 11, the background
sound selection unit 12, and the synthesis unit 13 have
been described. In the present second example embod-
iment, these units will be briefly described.

[0050] The call partner identification unit 11 identifies
the call partner. Specifically, the call partner identification
unit 11 identifies the call partner based on the supple-
mentary information received from the call-partner calling
device.

[0051] The call partner identification unit 11 transmits
the identification result of the call partner to the back-
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ground sound selection unit 12. Specifically, the call part-
ner identification unit 11 transmits the caller ID for iden-
tifying the call partner to the background sound selection
unit 12.

[0052] The background sound selection unit 12 selects
a sound relevant to the call partner identified by the call
partner identification unit 11. Specifically, the back-
ground sound selection unit 12 refers to a setting list (see
Fig. 5). In a case where the caller ID of the call partner
identified by the call partner identification unit 11 is reg-
istered in the setting list, the background sound selection
unit 12 acquires one piece of back ground music (BGM)
data associated with the caller ID of the call partner in
the setting list. The BGM is a type of background sound.
[0053] On the other hand, even in a case where the
call partner identified by the call partner identification unit
11 is not registered in the setting list yet, the background
sound selection unit 12 randomly acquires one piece of
BGM data not associated with any caller ID registered in
the setting list from a BGM library (not illustrated) with
reference to the BGM library.

[0054] The background sound selection unit 12 ac-
quires sound image localization information associated
with the caller ID from the setting list. The sound image
localization information is information indicating a coor-
dinate position in a virtual space.

[0055] The background sound selection unit 12 trans-
mits the selected BGM data (background sound informa-
tion) and the sound image localization information to the
synthesis unit 13.

[0056] The synthesis unit 13 of the calling device 200
receives the BGM data and the sound image localization
information from the background sound selection unit 12.
Further, the synthesis unit 13 receives a call speech sig-
nal from the reception unit 24. The synthesis unit 13 syn-
thesizes a call speech signal and the selected back-
ground sound. Specifically, the synthesis unit 13 gener-
ates a speech signal with background sound in which the
background sound (BGM in this case) is superimposed
on the call speech signal.

[0057] Here, in a case where another existing back-
ground sound is already superimposed on the call
speech signal, the synthesis unit 13 may output the BGM
selected by the background sound selection unit 12 to-
gether with the another existing background sound. Al-
ternatively, while silencing or reducing the volume of the
another existing background sound, the synthesis unit
13 may output the BGM selected by the background
sound selection unit 12 with a volume higher than that of
the another existing background sound.

[0058] The synthesis unit 13 may perform the above-
described sound image localization process on the
speech signal with background sound in order to allow
the userto hear the speech signal with background sound
from a virtual position setin advance for each call partner.
[0059] The synthesis unit 13 transmits the speech sig-
nal with background sound to the output control unit 26.
[0060] Asiillustrated in Fig. 4, the output control unit 26
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receives the speech signal with background sound from
the synthesis unit 13. The output control unit 26 causes
a device such as a speaker (not illustrated) to output the
received speech signal with background sound. The out-
put control unit 26 may be a component of the speech
processing device 2.

(Setting list)

[0061] Fig. 5 is a table illustrating an example of the
setting list. As illustrated in Fig. 5, the setting list includes
the caller ID as supplementary information for identifying
a call partner. In the setting list, the sound image locali-
zation information and the background sound information
are associated with each caller ID.

[0062] The sound image localization information indi-
cates avirtual position of a soundimage. The background
sound information enables the user to identify the call
partner from the virtual position of the sound image only
by sense of hearing. The background sound information
is, for example, data of a BGM, an ambient sound, or a
sound effect associated with the caller ID for identifying
an individual call partner.

(Operation of calling device 200)

[0063] The operation of the calling device 200 accord-
ing to the present second example embodiment will be
described with reference to Figs. 6 and 7. Fig. 6 is a
flowchart illustrating a flow of the operation of the calling
device 200.

[0064] As illustrated in Fig. 6, the reception unit 24 of
the calling device 200 of the user (A of Fig. 7) receives
a call speech signal and supplementary information from
the calling device 100 of the call partner (B to F of Fig.
7) (S101).

[0065] The reception unit 24 transmits the call speech
signal to the synthesis unit 13 of the speech processing
device 2, and transmits the supplementary information
(here, a terminal ID) to the call partner identification unit
11.

[0066] The call partner identification unit 11 receives
the supplementary information from the reception unit
24. The call partner identification unit 11 identifies the
call partner based on the received supplementary infor-
mation (S102). The number of call partners is one or
more.

[0067] The call partner identification unit 11 transmits
the identification result of the call partner to the back-
ground sound selection unit 12. Specifically, in a case
where the identification of the call partner is successful,
the call partner identification unit 11 transmits the caller
ID for identifying the call partner to the background sound
selection unit 12. On the other hand, in a case where the
call partner identification unit 11 fails to identify the call
partner, the call partner identification unit 11 transmits
an empty caller ID (none) to the background sound se-
lection unit 12.
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[0068] The background sound selection unit 12 re-
ceives the identification result of the call partner from the
call partner identification unit 11. The background sound
selection unit 12 determines whether the call partner has
been registered in the setting list (S103). Specifically, the
background sound selection unit 12 determines whether
the caller ID received from the call partner identification
unit 11 is included in the setting list.

[0069] In a case where the call partner is registered in
the setting list (Yes in S103), the background sound se-
lection unit 12 selects a background sound (BGM in this
case) relevant to the call partner (S104A). On the other
hand, in a case where the call partner has not been reg-
istered in the setting list (No in S103), the background
sound selection unit 12 randomly selects a background
sound (BGM in this case) not associated with any caller
ID registered in the setting list with reference to the BGM
library (S104B).

[0070] The background sound selection unit 12 trans-
mits the selected BGM data (background sound informa-
tion) to the synthesis unit 13 together with sound image
localization information relevant to the caller ID of the call
partner.

[0071] The synthesis unit 13 receives the background
sound information and the sound image localization in-
formation selected according to the call partner from the
background sound selection unit 12. The synthesis unit
13 receives the call speech signal from the reception unit
24,

[0072] The synthesis unit 13 synthesizes the received
call speech signal with the BGM as the background sound
(S105). Accordingly, the synthesis unit 13 generates a
speech signal with background sound.

[0073] The synthesis unit 13 transmits the generated
speech signal with background sound to the output con-
trol unit 26.

[0074] The output control unit 26 receives the speech
signal with background sound from the synthesis unit 13.
The output control unit 26 outputs the received speech
signal with background sound (S106).

[0075] Thus, the operation of the calling device 200
ends.

(Specific example)

[0076] A user (a person indicated by A in Fig. 7) is
simultaneously talking with a plurality of call partners
(persons indicated by B to F in Fig. 7) using the calling
device 200.

[0077] Aslongasalline betweenthe call-partner calling
device 100 (Fig. 3) and the user calling device 200 (Fig.
4) is not disconnected, even when a call partner is silent,
the user calling device 200 outputs the BGM associated
with the caller ID for identifying the call partner as a back-
ground sound. Accordingly, the user can intuitively know
the presence of the silent call partner by only the sense
of hearing.

[0078] When the user presses a call end button (not
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illustrated) on the calling device 200, a telephone line
between the calling device 100 and the calling device
200 is disconnected. At this time, the calling device 200
silences (mutes) a BGM relevant to the caller ID for iden-
tifying the call partner. Accordingly, the user can intui-
tively know that the call has ended.

(Modification)

[0079] In a modification, each unit of the speech
processing device 2 may execute the above-described
processing on the network server without using the in-
ternal resource of the calling device 200.

(Effects of present example embodiment)

[0080] According to the configuration of the present
example embodiment, the call partner identification unit
11 identifies the call partner. The background sound se-
lection unit 12 selects a background sound relevant to
the identified call partner. The synthesis unit 13 synthe-
sizes a call speech signal and the selected background
sound. A speech signal obtained by synthesizing the call
speech signal and the background sound in this manner
is output. Therefore, the user can easily identify the call
partner by only the sense of hearing.

[0081] According to the configuration of the present
example embodiment, the virtual position for each call
partner is defined by the sound image localization infor-
mation relevant to the call partner. Accordingly, the user
can talk with the call partner as if the virtual space is
shared.

[Third example embodiment]

[0082] In the present third example embodiment, a
configuration foridentifying a group to which a call partner
belongs and performing processing according to the
identified group will be described.

(Calling device 300)

[0083] Fig. 8 is a block diagram illustrating a configu-
ration of a calling device 300 according to the present
third example embodiment. As illustrated in Fig. 8, the
calling device 300 includes a speech processing device
3 instead of the speech processing device 2 described
in the second example embodiment.

(Speech processing device 3)

[0084] As illustrated in Fig. 8, the speech processing
device 3 according to the present third example embod-
iment further includes a group determination unit 14 in
addition to the call partner identification unit 11, the back-
ground sound selection unit 12, and the synthesis unit
13. That is, the speech processing device 3 is different
from the speech processing device 2 according to the
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second example embodimentin thatthe speech process-
ing device 3 includes the group determination unit 14.
[0085] In the second example embodiment, details of
the call partner identification unit 11, the background
sound selection unit 12, and the synthesis unit 13 have
been described. In the present third example embodi-
ment, basic functions of these units are similar to those
of the second example embodiment. Therefore, in the
present third example embodiment, description of these
units is omitted.

[0086] The call partner identification unit 11 receives
group designation information together with the supple-
mentary information from the reception unit 24. Similarly
to the first example embodiment, the call partner identi-
fication unit 11 identifies the call partner based on the
supplementary information. Further, the call partneriden-
tification unit 11 determines whether the user belongs to
a designated group based on the group designation in-
formation.

[0087] In acase where the user does not belong to the
designated group, the call partner identification unit 11
instructs the output control unit 26 to silence (mute) the
output. In a case where the user belongs to the desig-
nated group, the call partner identification unit 11 trans-
mits the identification result of the call partner to the group
determination unit 14.

[0088] The group determination unit 14 receives the
identification result of the call partner from the call partner
identification unit 11. The group determination unit 14
determines a group to which the call partner identified by
the call partner identification unit 11 belongs. The group
determination unit 14 is an example of the group deter-
mination means. The group determination unit 14 trans-
mits, to the background sound selection unit 12, the de-
termination result of the group to which the call partner
belongs together with the identification result of the call
partner.

[0089] The background sound selection unit 12 selects
a BGM relevant to the group to which the call partner
belongs based on the group determination result re-
ceived from the group determination unit 14. Background
sounds (thatis, a plurality of BGMs) relevant to a plurality
of call partners belonging to the same group preferably
have the same feature (for example, the same pitch, the
same volume, or the same tone).

(Operation of calling device 300)

[0090] The operation of the calling device 300 accord-
ing to the present third example embodiment will be de-
scribed with reference to Figs. 9to 11. Fig. 9 is a flowchart
illustrating a flow of the operation of the calling device
300.

[0091] As illustrated in Fig. 9, the reception unit 24 of
the calling device 300 of the user (one of B to E of Fig.
10) receives a call speech signal and supplementary in-
formation from the calling device 100 of the call partner
(A of Fig. 10) (S201).
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[0092] The reception unit 24 transmits the call speech
signal to the synthesis unit 13 of the speech processing
device 3, and transmits the supplementary information
(for example, a terminal ID or a telephone number) and
group designation information to the call partner identifi-
cation unit 11. The group designation information is in-
formation for designating which group of the listener is
allowed to listen to the call. The group permitted to listen
to the call may be designated by an operation of the call
partner (A of Fig. 10) on the calling device 100.

[0093] The call partner identification unit 11 receives
the supplementary information and the group designa-
tion information from the reception unit 24. The call part-
ner identification unit 11 determines whether the user
(that is, the owner of the calling device 300) belongs to
the designated group based on the received group des-
ignation information (S202).

[0094] In acase where the user does not belong to the
designated group (No in S202), the call partner identifi-
cation unit 11 instructs the output control unit 26 to silence
(mute) the output (S208).

[0095] In the example illustrated in Fig. 10, in a case
where the user belongs to the second group (D or E), the
call partner identification unit 11 transmits a mute instruc-
tion to the output control unit 26. On the other hand, in
the example illustrated in Fig. 11, in a case where the
user belongs to the first group (B or C), the call partner
identification unit 11 transmits a mute instruction to the
output control unit 26.

[0096] On the other hand, in case where the user be-
longs to the designated group (Yes in S202), the call
partner identification unit 11 identifies the call partner
based on the supplementary information (S203). The call
partner identification unit 11 transmits the identification
result of the call partner to the group determination unit
14.

[0097] In the example illustrated in Fig. 10, in a case
where the user belongs to the first group (B or C), the
call partner identification unit 11 transmits the identifica-
tion result of the call partner to the group determination
unit 14. On the other hand, in the example illustrated in
Fig. 11, in a case where the user belongs to the second
group (D or E), the call partner identification unit 11 trans-
mits the identification result of the call partner to the group
determination unit 14.

[0098] Specifically, in a case where the identification
of the call partner is successful, the call partner identifi-
cation unit 11 transmits a caller ID for identifying the call
partner to the group determination unit 14. On the other
hand, when the call partner identification unit 11 fails to
identify the call partner, the call partner identification unit
11 transmits an empty caller ID (none) to the group de-
termination unit 14.

[0099] The group determination unit 14 receives the
identification result of the call partner from the call partner
identification unit 11. The call partner identification unit
11 determines a group to which the call partner identified
by the call partner identification unit 11 belongs. The
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group determination unit 14 is an example of the group
determination means. The group determination unit 14
transmits, to the background sound selection unit 12, the
determination result of the group to which the call partner
belongs together with the identification result of the call
partner.

[0100] The background sound selection unit 12 re-
ceives, from the group determination unit 14, the identi-
fication result of the call partner and the determination
result of the group to which the call partner belongs. The
background sound selection unit 12 determines whether
the call partner has been registered in the setting list
(S204). Specifically, the background sound selection unit
12 determines whether the caller ID received as the iden-
tification result of the call partner from the call partner
identification unit 11 is included in the setting list.
[0101] In a case where the call partner is registered in
the setting list (Yes in S204), the background sound se-
lection unit 12 selects a background sound (BGM in this
case) relevant to the call partner (and the group to which
the call partner belongs) (S205A). On the other hand, in
a case where the call partner has not been registered in
the setting list (No in S204), the background sound se-
lection unit 12 randomly selects a background sound
(BGM in this case) with reference to the BGM library
(S205B).

[0102] The background sound selection unit 12 trans-
mits the selected BGM data (background sound informa-
tion) to the synthesis unit 13 together with sound image
localization information relevant to the caller ID of the call
partner.

[0103] The synthesis unit 13 receives the background
sound information selected according to the call partner
from the background sound selection unit 12. The syn-
thesis unit 13 receives the call speech signal from the
reception unit 24.

[0104] The synthesis unit 13 synthesizes the received
call speech signal with the BGM as the background sound
(S206). Accordingly, the synthesis unit 13 generates a
speech signal with background sound.

[0105] The synthesis unit 13 transmits the generated
speech signal with background sound to the output con-
trol unit 26.

[0106] The output control unit 26 receives the speech
signal with background sound from the synthesis unit 13.
The output control unit 26 outputs the received speech
signal with background sound from a speaker (not illus-
trated) or the like (S207).

[0107] Thus, the operation of the calling device 300
ends.

(Effects of present example embodiment)

[0108] According to the configuration of the present
example embodiment, the call partner identification unit
11 identifies the call partner. The background sound se-
lection unit 12 selects a background sound relevant to
the identified call partner. The synthesis unit 13 synthe-
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sizes a call speech signal and the selected background
sound. A speech signal obtained by synthesizing the call
speech signal and the background sound in this manner
is output. Therefore, the user can easily identify the call
partner by only the sense of hearing.

[0109] According to the configuration of the present
example embodiment, the group determination unit 14
determines a group to which the call partner belongs.
The background sound selection unit 12 preferably se-
lects a BGM relevant to the group to which the call partner
belongs as the background sound.

[0110] Accordingly, the user can easily identify the
group to which the call partner belongs by the feature
(for example, the pitch, intensity, and tone of the sound)
of the BGM.

[Fourth example embodiment]

[0111] In the present fourth example embodiment, the
speaker-side calling device (the calling device 100 de-
scribed in the first example embodiment) is a hearable
device worn on the ear. The hearable device is a type of
wearable device to which an otoacoustic authentication
technique is applied. An example of the hearable device
is described in PTL 3.

[0112] In the present fourth example embodiment, the
calling device 100 includes a speaker which emits a
sound signal (inspection signal) toward the inside of the
ear of the speaker and a microphone which receives an
echo signal from the inside of the ear. The calling device
100 transmits the echo signal received by the micro-
phone as sensing information to the listener-side calling
device (the calling devices 200 and 300 described in the
second and third example embodiments).

[0113] In the present fourth example embodiment, the
call partner identification unit 11 of the calling devices
200 and 300 identifies the call partner based on the sens-
ing information from the calling device 100. Specifically,
the call partner identification unit 11 uses a characteristic
echo (acoustic characteristics) determined by the shape
of the ear hole of the speaker as the sensing information.
The background sound selection unit 12 selects a BGM
on the basis of the identification result of the call partner
based on the sensing information. The shape of the ear
hole is, for example, a shape from an ear canal to an
eardrum or a shape extending to a middle ear or aninner
ear.

(Modification)

[0114] In a modification, the calling device 100 is a
wearable device other than the hearable device. For ex-
ample, the calling device 100 according to the present
modification is a glass (glasses) type or wristband type
wearable device.
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(Effects of present example embodiment)

[0115] According to the configuration of the present
example embodiment, the call partner identification unit
11 identifies the call partner. The background sound se-
lection unit 12 selects a background sound relevant to
the identified call partner. The synthesis unit 13 synthe-
sizes a call speech signal and the selected background
sound. A speech signal obtained by synthesizing the call
speech signal and the background sound in this manner
is output. Therefore, the user can easily identify the call
partner by only the sense of hearing.

[0116] According to the configuration of the present
example embodiment, the speaker-side calling device is
a wearable device such as a hearable device. Therefore,
the listener-side calling device can identify the call part-
ner (speaker) based on the sensing information acquired
from the body of the speaker, and select the background
sound relevant to the identified call partner.

[Fifth example embodiment]

[0117] Thefifth example embodiment will be described
below with reference to Fig. 12.

(Regarding hardware configuration)

[0118] Each component of the speech processing de-
vice described in the first to fourth example embodiments
indicates a block of a functional unit. Some or all of these
components are achieved by an information processing
device 900 as illustrated in Fig. 12, for example. Fig. 12
is a block diagram illustrating an example of a hardware
configuration of the information processing device 900.
[0119] AsillustratedinFig. 12, the information process-
ing device 900 includes the following configuration as an
example.

[0120]

e CPU (Central Processing Unit) 901

¢ ROM (Read Only Memory) 902

* RAM (Random Access Memory) 903

e Program 904 loaded into RAM 903

* Storage device 905 storing program 904

e Drive device 907 which reads and writes recording
medium 906

e Communication interface 908 connected with com-
munication network 909

¢ Input/outputinterface 910 for inputting/outputting da-
ta

e Bus 911 connecting each component

[0121] Each component of the speech processing de-
vice described in the first to fourth example embodiments
is achieved by the CPU 901 reading and executing a
program 904 for achieving these functions. The program
904 for achieving the function of each component is
stored in the storage device 905 or the ROM 902 in ad-
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vance, for example, and the CPU 901 loads the program
904 into the RAM 903 and executes the program 904 as
necessary. The program 904 may be supplied tothe CPU
901 viathe communication network 909, ormay be stored
in advance in the recording medium 906, and the drive
device 907 may read the program and supply the pro-
gram 904 to the CPU 901.

(Effects of present example embodiment)

[0122] According to the configuration of the present
example embodiment, the speech processing device de-
scribed in the example embodiment is achieved as hard-
ware. Therefore, effects similar to the effects described
in the example embodiment can be obtained.

[0123] While the disclosure has been particularly
shown and described with reference to example embod-
iments thereof, the disclosure is not limited to these ex-
ample embodiments. It will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein without departing from the
spirit and scope of the disclosure as defined by the
claims.

[0124] This application is based upon and claims the
benefit of priority from Japanese patent application No.
2019-135799, filed on July 24, 2019, the disclosure of
which is incorporated herein in its entirety by reference.

[Industrial Applicability]

[0125] The disclosure can be applied to, for example,
a portable game machine and a virtual realty (VR) device.

[Reference signs List]

[0126]
1 speech processing device
11 call partner identification unit

12 background sound selection unit
13 synthesis unit

14 group determination unit

24 reception unit

26 output control unit

100 speaker-side calling device
200 listener-side calling device
300 listener-side calling device
Claims

1. A speech processing device comprising:

a call partner identification means configured to
identify a call partner;

a background sound selection means config-
ured to select a background sound relevant to
the identified call partner; and
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10

a synthesis means configured to synthesize the
selected background sound with a call speech
signal.

2. The speech processing device according to claim 1,
wherein
the call partner identification means receives group
designation information for designating a group to
which a listener to be allowed to listen to a call be-
longs, and silences an output of an output control
means configured to output a speech signal based
on the received group designation information.

3. The speech processing device according to claim 1
or 2, further comprising:

a group determination means configured to de-
termine a group to which the identified call part-
ner belongs, wherein

the background sound selection means selects
the background sound according to a determi-
nation resultof the group to which the call partner
belongs.

4. The speech processing device according to any one
of claims 1 to 3, wherein
the background sound selection means defines a
virtual position of localizing a sound image of the call
speech signal according to the identified call partner.

5. The speech processing device according to any one
of claims 1 to 4, whereinthe background sound is
any of a back ground music (BGM), an ambient
sound, and a sound effect.

6. The speech processing device according to any one
of claims 1 to 5, wherein
the call partneridentification means identifies the call
partner based on sensing information acquired from
a body of the call partner.

7. A calling device comprising:

the speech processing device according to any
one of claims 1 to 6;

a reception means configured to receive the call
speech signal; and

an output control means configured to output a
speech signal obtained by synthesis of the syn-
thesis means of the speech processing device.

8. A speech processing method comprising:

identifying a call partner;

selecting a background sound relevant to the
identified call partner; and

synthesizing the selected background sound
with a call speech signal.
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9. A computer-readable recording medium storing a
program for causing a computer to execute:

identifying a call partner;

selecting a background sound relevant to the %
identified call partner; and

synthesizing the selected background sound
with a call speech signal.
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